CIPO- Patent -909021 



http ://Patents 1 . ic. gc. ca/details?patent_number=90 902 1 &languag 



gl^gg Enrfustry Industrie f" > *i*"»'i/3^k 
S~B Canada Canada V^ltlfliJrt 



Franca s | Coniacl Us | Help j Search j Canada Sile 




Canadian Patents Database 

09/10/2002-08:57:57 

(12) Patent: (li) CA 909021 



(54) MOISTURE INDICATOR MATERIAL MOVEMENT 
SYSTEM 

(54) 

View or Download Images 



ABSTRACT: 

CLAIMS: Show all claims 

*** Note: Data on abstracts and claims is shown in the official 
language in which it was submitted. 



CIPO- Patent -909021 



http://Patents 1 ic. gc.ca/details?patent_nuiTiber=90902 1 &languag 



( ? 2) Inventors (Countrv): 



HENRY G.KLUG (Not 
Available) 



ARTHUR D. 
WILLIAMS (Not 
Available) 



(73) Owners (Country): 



ARTHUR D. WILLIAMS 



HENRY G. KLUG 

(71) Applicants (Country): 
(74) Agent: 



(22) Filed: 

(43) Laid Open: 

(52) Canadian Class (CPC); 73/71 324/29.9 

(51) International Class (IPC); N/A 

Patent Cooperation Treaty (PCT): No 
(30) Application p riority data: None 

Availability of licence: N/A 
Language of filing: Unknown 



View or Download Images : 

# Cover Page Image 

O Abstract Image 

O Claims Image 

O Disclosures Image 

O Drawings Image 

O Representative Drawing Image 

View the Image 
Download in Adobe PDF 



(45) Issued: 



Sep. 5 , 1972 



CIPO - Patent - 909021 http://PatenlsUagc.c^^ 

Top of Page 



Last Modified: 2001/06/13 Important, notices and disclaimers 



909021 

SPECIFICATION 

ABSTRACT OP THE DISCLOSURE 
An indicator for indicating the moisture content of fluid 
materials by measuring the varying capacitance in the mater- 
ials as the materials are flowing therethrough. 

FIELD OF THE INVENTION 
This invention 'is in the field of determining and record- 
ing the moisture oontent of various grains, grain products, or 
• other fluent materials. The very accurate moisture measure- 
ment is vital for the purpose of the safe storage of such prod- 
10. ucte with minimum spoilage. • 

DESCRIPTION OF THE PRIOR ART 
One disadvantage of moisture indicators of the prior art 
has been that they have used a conventional auger formed of 
material wound helically about and fastened to a central shaft. 
Suoh indicators giye faulty readings because of plugging up 
of their augers. ' 

This plugging up of an auger is a problem that is partic- 
ularly/great with materials containing molasses, fish oils, 
• and fluids of similar stioky adhesive qualities. 

Breakage of augers has been a deterent to commercial use 
of auger-powered indicators. 

When wet feed is fed. into an auger it can pack and pile 
up thousands of pounds of force, splitting the auger housing 
'open. 

Feed that has small grains is a. particular problem. With 
more and more grain coming into the auger area, the packing 
pulls tighter' and tighter until there is breakage. 

Prior to our discovery no solution to this problem has 
been found, nor has the problem been adequately solved by the 
h**?*'*^. .^t^-^^F^^'^^B of the auger from 
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chrome steel of the greatest strength. 

Undesirable lumps of irregular and oversized shapes are 
commonly found in cereal grains being processed, and in in- 
dicators of the prior art there has been no suitable provision 
for handling these oversized lumps and the presence of the 
oversized lumps cannot be. entirely avoided. 

A further prior, art problem has been the adhesion of 
material to the vertical sensing tube of the indicator, as is 
particularly a nuisance when the materials are wet or sticky, 
10. Pish oil, for example, tends to cling to the sides of sensing 
tube* Dust then sticks to the oil, resulting in a build-up, 
of sticky material clogging the sides of the sensing tube and 
resisting movement of material through the tube. In the prior 
art sensing tubes have been made of such electrically insulat- 
ing plastic materials to which sticky material such as molasses 
and fish oils tend to cling. 

A further prior art problem has been that when objects of 
xhigh electrical conductivity have been placed excessively near 
the Sensing plates of a moisture indicator, they have inter- 
20* ferred with the indication. For example, if a topi such as 

a wrench or screwdriver is laid too near the sensing tube oper- 
ation is inaccurate because steel has a much higher electrical 
conductivity than the material being tested, which latter 
might, for instance, be moist grain. Sometimes a sensing tube 
is placed nearer to steel piping without the operator realiz- 
ing its influence. 

SUMMARY OP THE INVENTION . 
In a moisture indicator ct material movement system having 
an upstanding tube supporting two oppositely charged electrical 
^0. conductivity; sensing members /> hollow, auger housing beneath 
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the tube for receiving material therefrom, the inner end of 
said auger being rotatably mounted on said housing, said auger 
having an axial opening therethrough extending beneath the 
tube to the discharge end of. the auger to prevent clogging 
of the auger. 

We have discovered that an auger as described will solve 
the long standing prior art problems that have for years kept 
auger type? moisture indicating systems from the public market. 
We have discovered that a moisture indicator with our auger 
10, system allows the difficult materials to move out freely with- 
out the plugging. of the auger thus "eliminating breakage. 

We have discovered that when the interior of the vertical 
tube is formed of the material having a low friction character- 
istic similar to the low characeristic of Teflon Kel-F(l6), 
that material flowing through the tube is prevented from ad- 
hering to the tube, thus increasing the accuracy of an indi- 
cator, and keeping the indicator more clean. 

We have further discovered that by placing an elongated 
annular* shroud around the tube in the area of the sensing 
20. plates, it will serve as a barrier to prevent objects of high 
electrical conductivity from being placed excessively near 
the plates for further assuring, accuracy of moisture measure- 
ment. 

BRIEF' DESCRIPTION OF THE DRAWING 
Figure 1 is an end view of the outlet end of the. moisture 
indicator shown with portions of the sensing tube and curved 
sensing plates and housing, screw guide and lining broken . . . 
away along a plane through the center axis of the sensing 
tube and perpendicular to the axis of ; the auger, and with 
other portions showing in section. 
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Figure 2 ie a side elevation of a modification of the 
auger of Figure 1 with various parts broken away and other 
parts showing in a section taken along a plane through the 
center axis of the guide tube and parallel to the auger. 

Figure 3 is a detail of *he auger shaft extending through 
the bearing flange. 

Figure 4 Is a top plan view of an annular cap which ex- 
tends aoroBs a shroud of the indicator. 

Figure 5 1b a detail showing a bearing cover of the in - 
10, vention as it would be seen from the right side in Figure 2 
separate from the rest of. the indicator. " 

Figure 6 is a detail of an outer end piece as it would 
be seen from the right-hand side in Figure 2, if all other 
parts were removed. . ' 

' Figure 7 is a detail of an inner end piece as it would . 

be seen- from the right-hand side in Figure 2, if all other 1 
parts were removed. ', 7 

Figure 8 is a perspective view of a screw guide and lis 
lining. 

20. Figure 9 is a detail showing one of the sides of the ' 
lower housing portion of the invention as it would be seen , ; 
from the right in Figure 1 with all other parts removed. 

Figure 10 is a detail; of a top plate of the housing as 
it would be seen from the top in Figure 2 with all othet parts 

i removed. ■ • . : 

"'^ 8U ^; n U ade * a *l 'of ;the housing as It would be seen \' 

"""''"Trom'the'u^^ . -'/J 

j . Figure 12 is 'a ^^del^il ^f the auger as. seen in; top pianr# : 
; view taken Bep^aratei^ f rbm ^ remainder of the inA4 "<■■■ 
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A moisture indicator sampling cell unit is shown at 1 and 
has a centerless screw or auger 2, an auger guide 3, an auger 
bearing 4, a sensing tube or sensing cell 5, a sensing tube 
shroud 6, and a mounting housing support box 7. 

The centerless screw may be rotated at an optimum rate by 
suitable means not shown. 

The centerless screw, described later, is used as a feed 
rate governing device and to discharge material from the hous- 
ing exit 8. The screw guide 3, as the term implies, guides the 
10. screw and encompasses the material about the screw. The rec- 
tangular housing 7 serves as a mounting base for the screw guide 
. 3 and bearing 4. 

The housing may be constructed of conventional materials as 
desired, such as metal, wood, or plastic, as long as rigidity 
is accomplished. 

The description herein relates to a housing fabricated from 
the material known by the brand name "Plexiglas", registered to: 
Rohm & Haas Co., Independence Mall West, Philadelphia, Pennsyl- 
vania 19105. 

20. The housing 7 has sides 9, ends 10 and 10', bottom 11, and 
top or top plate 12. One end piece 10 is drilled at 10a to fac- 
ilitate the pressing of a bearing into it, and supports 13 are 
attached on the interior side of the end 10 to support the screw 
guide. 

The other end piece 10» has a U-shaped notch 14. in its upper 
side to form a resting cradle for the screw guide 3. The top 
piece 12 has a circular opening 25 extending vertically there- 
through receiving therethrough the vertical sensing tube 5. The 
parts of the housing 7 are attached on abutting, edges by ad- 
30. hesives, or other ■ suitable means. 
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The screw guide 3 may be of metal, wood, or plastic, formed 
in a U-shape to fit into the housing 7. One end of the screw 
guide fits into the space between the supports 13 on the end 
plate 10; the other end fits into the U-saddle of the opposite 
end plate. 

The top piece 12 holds the screw gide 3 down in its proper 
position. The interior of this screw guide 3, adjacent to the 
screw, is lined with a lining 16* of a low friction material, 
such as "Teflon", registered tor E. I» DuPont De Nemours & 
10. Co., Inc., 1007 Market Street, Wilmington, Delaware 19898; 

"Kel-F", registered tor 3-M Company (Minnesota Mining and Manu- 
facturing Co.), 3-M Building, St. Paul, Minnesota 55101; or 
other similar material, to prevent adhesion of product sample 
to the guide as it is propelled through the sampling cell. 

The cylindrical shroud 6 about the sensing tube 5 is also 
attached to the top housing plate 12, establishing a cylindrical 
or other shape void 17 between the shroud and the outer side of 
the sensing tube. This shroud is attached to the top piece 12 of 
the housing by adhesives or otherwise. The shroud 6 is shorter 
20. in length than the sensing tube 5, allowing the sensing tube 5 
to protrude above the shroud, and the space between the top of 
the shroud 6 and the outer periphery of the sensing cell 5 is 
closed by an annular cap 18, and the void 17 between sensing 
cell 5 and shroud 6 may be filled with an insulative material 
such as "Styrofoam", registered to: Dow Chemical Company, Midland, 
Michigan 48640; or Foam Ure thane* 

We have found from actual field tests and from further re- 
search that this void 17 between the sensing tube 5 and shroud 
6 is prone to accumulate moisture condensation and to receive 
30. leakage from between the cap 18 and the shroud 6 and sensing 
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tube 5 and also receives leakage at the point where the sensing 
tube 5 fits into the top plate 12. 




Filling this void 17 with an aerated substance such as 
Styrofoam will seal out moisture from affecting the sensing 
tube and not seriously affect any reactive qualities on the 
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electrical circuit either in its electrical field or on the 
connections. 

In the housing 7 an interior bearing cover 26 against 
the end 10 is provided. This cover serves two purposes, one 
is to cover the bearing 4 and the other is to provide a 
thrust plate for a shoulder 30 on the auger axle 32 to press 
against. The cover 26 serving as a thrust plate is alBo of. 
a low friction value material; thus eliminating a surface re- 
quiring lubrication. 
10. The mdsture sensing cell 5 is a vertical tube through 

which the material flows by gravity entering its upper end. 
The sensing cell 5 is composed of an exterior rigid tube 24 
and carries the sensing plates 20. The interior tube or lin- 
ing 16 covers the interior of the Bupport tube 24 and is of 
. a lower friction material and is moisture tight. 

Inside of the tube 24 is an iarrarigement of two opposed 
metallic sensing members or curved plates 20, as in the modi- 
fication of Figure 1. 

In Figure 2 is a modification of Figure 1 in which the 
20. sensing members 21 are vertically spaced horizontal rings 21, 
each of alternate electrical charge with respect to any ad- 
jacent ring 21* On the lower part of the tube 24 in Figure 2 
• three strips of metal 22 are shown which could be used as 
sensing members. 

The sensing members 20, 21, or 22 form parts of a circuity 
not shown, in a conventional manner to establish a measurable 
elect ricai effect as material flows downward through the 
-sampling tube.; 

These are permanently 

30* molded into the tu]3e and are not directly physically ex- \ 
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i; posed to any material flowing through this tube. The lining 

16 is of Teflon, Kel-F, or similar low-friction insulating 
Y' material preventing direct contact between the material flow- 

I ing through the cell and the sensing plates 20, rings 21, or 

\ strips 22. By using a low friction material on the interior 

fi 

>• of th © sensing tube it eliminates material bridging and result- 

l ' Ing voids in the flowing material. 

\ The outer shroud 6 of the sensing tube 5 must be construct- 

V ed of material which has very low. moisture absorption charac- 

i 

t 10. teristics. The sensing tube 5 is inserted into an opening 25 
| through the top plate 12 and is attached to the plate 12 all 

L- around its circumference With an adhesive which will seal off 

I ■ 

exterior foreign matter and provide a permanent, rigid attach- 
ment. 

Connections to the plates 20 are made by two conductors 
40 extending from plates 20 through the tube 24 and the shroud 
6. The conductors 40 pass through the shroud 6 and constitute 
the points of electrical circuit attachment. Connections to 
the rings 21 are by conductors 4l extending through tube 24 
20. and shroud 6. The openings in the shroud for the conductors 
40 and 41 must be moisture tight. 

Prom extensive research and field tests, we have ascer- 
tained that moisture sampling devices utilizing a conventional 
: • " screw or screws having flights integrally formed about a solid 

center shaft or shafts are prone to plugging causing erron- 

-* . - • - 

eous readings. , ■ ■•■ 

In some instances extensive damage to the sampling cell 
has resulted from the continued operation of single or mul- 
tiple-type conventional ^ screws; in sampling cells after plugg^ 
■ 30, has -occurred;..-.'. .. v lu^'^y^r;?. 'T^^:.^' v; . 
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Such stoppage or plugging increases in frequency with 
an increase in the adhesive tendency of various feeds and 
materials, particularly those containing molasses, fish oil B , 
and the other materials or compounds. 

We have determined by research and actual full scale op- 
eration that a moisture sampling. cell with a centerless screw 
of various diameters will operate efficiently on almost all 
, materials without plugging and without exhibiting any appre- 
ciable tendency toward product build-up on the Bcrew. 
10.. Extensive searoh for a commercially available centerless 

screw 2 of the size and nature suitable for a moisture sampl- 
ing oell has revealed that a centerless screw of this type 
is not available and this necessitated our design and manu- 
•-. facture of a special centerless Bcrew having the desired char- 
acteristics. 

Production of the centerless Bcrew is a lathe operation : 
with the flights of the screw formed about a center shaft. 
In the next operation, a bearing surface and stub drive are 
formed. at one end of the screw, after which the center shaft 
20. is removed by boring, except for that portion of the. center 
allowed to remain as a support for one or more screw flights 
at the drive end of the screw. 

.In the processing of cereal grains and other materials 
for human or animal consumption, the: formation of undesirable 
.lumps or irregular over-size shapes oannot always be avoided 
, . entirely and present difficulties to- conventional moisture sam- . 
pling cells. . So we have ,di boo ve red , that a relief space 23 through 
which such foreing, or undesirable matter of nominal size can 
. be discharged can be provided^ by substantially spacing the .; . ' : 
30.' top of ; the sprew .2 ; .f ^ : >"h!8^ •plate .a^i:^-k ! :^'T' 7:f v-'- : '' 



